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I - INTRODUCTION®

A:  'Scope and Purpose of Report

This report summarizes work performed and conclusions reached during
the second six months of Contract No. NAS5-21833 ERTS-1 Project No. 110-02,
"Identification of Phenological Stages and Vegetative Types for Land Use

Classification."

B: ' Summary of‘Wbrk'AccqmpliSHed‘to'Date

Wé.haVé recéivéd a partial shipment of ovér‘200 ERTS scenes acquired
during 1973. Thésé havé béen évaluatéd for ‘quality, indéxéd and filed.
Over SOO.obliqué 35 mm slides Wéré takén from low flying aircraft for

_ gfound truth support.. These too havé béeh indéxéd and filed for expedient
rétrieval. |

From 70 mn chips and black and Whité_prints, two 1:250 K fegetation
maps were constructéd from ERTS MSS scéneg'idh9-20505 and 1066-20453.

Total land aréas_mapped wéré appfoxiﬁétely 1,000,000 acres and 2,500,000 °
acres réspéctivély. Digital dataAwéré used.to construct a vegétatioﬁ map
of 464,000 acres in the Matanuska—éusitna Valiéys. Areal extents of each
vegetation type identified were also extracted from those data. The map
from the digital dafa is thexonly availablé‘végétation map of the area
showing detailed distributions of birch and spruce.

We reduced substantiélly.our ERTS program éfforts since April to save
funds for éutomatéd data procéssing with fhé CDU and Zoom Transfer Scoﬁe..

IT - STATUS OF PROJECTV

A: 'Objédti%és

The'ovérall bbjéctive of thé'projéct is to locété and classify poten-
tial agricultural lands in an aréaﬂsﬁbjéct to high dévélbpméntal préssurés.
Thé’Scarcity~oflagricultural land in Alaska'ré—émphaSizés thé nééd to de-

velop sound criteria for land use planning. Lands having agricultural
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‘potential must be identified yithin the framework of a long 'rang‘e pi,a';n—" .
:ning structure; if agricuiture.is toﬁsurviveeand prosper in Alaska. ‘A

Our lmmedlate obJectlve durlng the reportlng perlod has been to
recognlze and . dellneate vegetatlve types trom ERTS data. Once maJor
'vegetatlve types are determlned the agrlcultural potentlal of those lands

_can be estlmated from What 1is known about the vegetatlve a53001atlons,

and thelr respectlve dralnage patterns and s01l types

Prellmlnary Investlgatlons

Three printouts of dlgltal MSS data have been recelved from the U of Ac
' computer center for scene‘th9—20505. We are pleased w1th our progress on.
1dent1fy1ng MSS s1gnatures of . vegetatlon, partlcularly for Spruce, birch
- and grass. Areal extents of these types were also computed from dlgltal
bdata for the Matanuska—Susitna test area.'

| We have been unabie‘to separate muskeg from browse, two domlnant
vegetative.typesdin the test area. Early sprlng (prlor to leaflng out of
the’deciduous'trees) is suspected as belng the best tlme'for:mapplng Alaskan
vegetation from MSS data due tOithe radiometricaliy distinctnessuof the o
' vegetation.communities at.that time. HoWever, in 1972,the satellite was

not orbiting during that perlod and in 1973 storm systems moved across,
our test areas durlng the two early spring sampllng periods. Had data .
‘been collected durlng this perlod, qulte p0581bly separatlon of these
bvegetatlve types would have been poss1ble. |

A back—llghted prOJectlon table was constructed for drawing vegetatlon.

overlay maps at l 250 K from prOJected 70 mm MSS chlpS Vegetatlon maps;
1:250 K scale were hand drawn;from projections‘of.TO mm MSS chips.for the

Matanuska;Susitna Valleys,fand Kenai Peninsula from ERTS scenes‘1033921020,
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1049-20505, 1049-20512 and 1066-20453. These maps show Vegetation dis-
tribu£ion but, aré véry géﬁéral.bomparéd'to thé détails contaiﬁéd in our
diéital déta maps. . |

Végetativé ovérlays mappéd'by'Lloyd A} Spemeaﬂ and assenmbled by thé'
joiht Fédéral-State Lana Usé Planning Commission haVé béen obtained for'
tén differént 1:250 X quadrangle maps: The base for this compilation of
data 1s l{hO;OOO.aérial ﬁhotpgraphy'flown by thé military;

:Thé‘végétativé-ovérlays dérivéd from 70 mm MSS ¢chips comﬁaré'favorébly
With_Spétzman‘s work. ERTS caﬁ providé an accuracy check with thé Spetzman
végétafivé information aﬁd in casés whéré the original mapping is rough, |
possibly providé gréater acéﬁracy; -Wé also obtainéd végetative overlayé‘
for two 15 minute qgadranglés with which to compafé digital data.

Ground trﬁth was coiiéctéd éléng the'ﬁést side of Cook Inlét, the
Matanﬁska Valléy gnd the Kenai Péninsula during travél on othef projects.
Thésé data héVé pré&en valuablé for interpreting ERTS-1 imagéry;

ERTS-1 data are béing uséd in locating poténtial grazing.landé oﬁ"
the Kenai in connection with the Univérsity of Alaskafs réd méat réSearch
program. Oné ratﬂef éxtensiVé,‘althéugh préééntly inaccéssiblé; grassland
was discovered on scene 1066-20L53.

The University has leased considerable land‘holdings on the Kenai for
the purpose of devéloping a Beef.Rééearch.Experimental Station. Over 6,000
acres have recently been mapped in considergble detail fqr planning purposes
relative to the bfangh statioﬁ. Trying to utilize this éizeéble areé of
inténsive ground truth Wé requestéd a magnetic tapé for scene 1066-20453,
Recently Projéct 1 did a computer analysis‘of thé'scene so marked and
discovéréd from the printout of thé*computér that thé'tapé actually was
for scené llSB—lSEHM; locatéd in sémé 5thér paft of the world. We still

await a reordered tape.
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A partlal shlpment of over’ 200 scenes. for 1973 has been recelved
TheSe'have,been evaluatedvfor,qualltyg lndexed Iand flled. We also recelved.
“ approx1mately 80 color and color. 1nfrared aerlal prlnts flown by m1ss1on.
209. for fllght llnes h & 5 located in the Matanuska—Su51tna Valley areas
of’ Southcentral Alaska. : : o ‘ j:‘ : _I.'i N %-'h

Prlnts (8" x 10") of color additive viewer displays were ordered and.
recelved. These proved useful for.mapplng:vegetatlon'features;.however,;
in many 1nstances black and whlte data were elther equal to or better‘than f"
the color products for 1dent1fy1ng boundarles of tonal dlfferences..

‘Anjagreement was finalized with the Federal—State Land Use Planning
Commission; They are supplylng 507 of the funds requlred to purchase a'
Zoom Transfer Scope. The balance of the purchase prlce is belng supplled fﬁ‘
from other-Institute of Agrlcultural SC1ences progects. The Land Use
‘Plannlng Commlss1on and those‘IAS prOJects will® recelve 1nformat10n from f
ERTS data and/or use’ of the Zoom Transfer Scope in return for their flnan—
c1al contrlbutions to the ERTS' program.' |

While on other“business? Dr. McKendrTck*visited;With“ERTSAinvestigators '
fromsLockheed Electronics;'Qregon<State ﬁnirersity, thchniVersity‘of ldaho;‘
vKansas State'University and Kansas UniverSity in.order tolcompare ERTS
'data‘processing technidues and ‘to become more faniliar rith the'oyerall ‘;
proéram. In-addition he attended the remote sensing session of-the‘é6th’
annual.meetiné of, the Society for Range‘Managementfi-While in Lawrence;
Kansas; he acqulred f1rsthand experlence w1th the CDU under constructlon .
by.Interpretatlons Systems Incorporated and thelr VP 8 1maée analyzer. Wlthl‘
the latter 1nstrument he obtalned 75 color slldes of dens1ty sllced dlsplays‘l:
from the th9-20505,scene. .

| We have met'with'Project 3 perSOnnel”several times,’traded'datavf“'w

analyzing progress reports.and agreed to thelneed‘for a uniform vegetation
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_classification scheme.between‘Projects 2 and 3. Thepagreement insures that
.the'two groups will use identicel.terminology and vegetative classifications
so that Vegetative typeslfrom different sections of Alaska can be-compared
and correlateé'with,Other environmentai'infornetion such as soii, ground

water, and climatic data.

2. Applicability Of'ERTS§1'qata'tO“progectiobjeCtiVes _

The success'of Project 110-2 depends on our ability to iocate end
¢lassify dominant vegetative types using ERTS data. Initial analysis-was
based primarily on the capablllties of the color additlve v1ewer.' Several
3M color key sandwicheS'were processed by Projeot 1's photo lab. Viewings
from the color additive viewer endléM color key'process is very“helpful in'_'
delineating major vegetative types but color enhanoed photographic analysis
often lacks requlred precision to 1dent1fy spe01fic vegetative types from
. ground resource 1nformation

A back—llghted progectlon table was constructed and TO mm MSS ERTS
clips prOJected Vegetation,overlays have‘been hand drawn for thelMatanuska-
Susitna'Valleys and western.Kenai’Peninsula by utilizing ERTS scenes |
104920505, 1066-20453, 1033-21020, and 1049-20512. Tnose vegetative
overlays provide good general information but we.have'derived significantly
more detail through automated processing techniques by producing digital
data maps. The digital data of the Matanuska Valley prov1des the only
available vegetation map that shows distributions of blrch and spruce in
the area. .Anelysis of ERTS scenes strongly‘depends-on'supporting aircraftl
and ground truth data.  We hsve fOund that obli@ue photographs taken' from
low flying aircreft, provide excellent.ground information when used in
conjunction with aircraft data.
| Ip is not practical to consider using ERTS data for phenological
studies in Alaska; The'phen0logical changes'occur far too fast in the

northern latitudes to be monitored by ERTS. Our experience has been that
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not‘moré than one‘Or two USeable‘scénés'aré obtaingdifor a specific area
during the growing séason in Southcentral Alaska.

Séveral poténtial ERTS-1 usériagénCiés haVé 5eén’contactéd'régarding
making FERTS operational and wé‘askéa5thém to hélp acquiré cost bénéfit'
figurés. ThoSe‘agénciés inclﬁdé: Fprestrleésearch and Invéptor&,

Kéith Hutchison; Junéau; Staté Division of Natural Résources, William A.
Sachek,vAnchorage; Buréau of Land Managémént,nTom Hazard; Anchoragé; Soil
Consérvation‘Sérvicé, Wéymouth E. ang; Anchbrage; Jjoint Fedéral—Staté
Land Usé Planning Commissipn, thn‘Hali; Anchoragé.

3;'Résuits | |

A largé grassland was located on thé Kenai Péninsula which may be a
poténtial grazing land. Two 1:250 K végétation'maps Wéré constructed
from ERTS'écénés 1049-20505 and 1066-20453 using 7O mm MSS cﬁipS'and 5lack
and white prints for an area of‘3.5'ﬁ-gérés. Another area (464,000 acres)
Wés mapped using digital’dété. Thé lattér map is the most ac;urate and
detaiied Végétation map of tﬁaf areé pfoduced to date.‘ Areai exfénté of
identified végetafion:typés were derived for the 'area mapped from digital
data.

Physical features which we have delineated on digital data inciude:
silty water, diear water,'clouds, shadows , spruce, birch and grasslénd.
Considérablé overlap of signatures occur between muskeg and browse, two
dominant végetative types Withiﬁ the test area. It is not possible to
delineate thosé féatures during the time our data was collected.

During late April and early May, the colors of natural vegetation in
Alaska are most diétinct, For éxamplé: birch are réddéning;'Pdpulus'spp.
are grey, thé‘grassés aré'yéllow—brown and thé sprucé are gréen.'-in'that
season we aré ablé to éasily idéntify>thé'various végétation communitiés

from low flying aircraft and on aerial color photos. If cloud-free ERTS
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data wére Collécted'dqring thisvpériodxit is qﬁité'likély séparation of
these and other'végétatiVé COmmunitiés would bé possiblé; Vegététive
ovérlays producéd‘at a scéle Sf 1:250 K comparé favorably with 1:250 K
Vegétative maps,assémbled‘by-thé‘joint Fédéral;State Lénd Usé Planning
Commission; Lloyd A; Spetzman spent years mapping Alaska végetation for
the military. ERTS can now pfoVidé an‘accuracy chéck for Spétzman's vege-
tativé information and iﬁ'casés whéré original mapping is rqugh, possibly -
providé moré détail.
IIT - NEW TECHNOLOGY
Noné
IV - PLANS FOR NEXT REPORTING PERIOD
A request for contract éx@énsidn to January 30, 1974 with no increase
in NASA.funding was submittéd and approvéd in ordér'tq give us.access‘to
a full yéar's data (all séasons)vand an opportunity to ﬁsé autoﬁatéd dafa
proceséing with the CDU; Wélwill continué using cqﬁventiohal mapping
techniques on the 9 1/2" prints and 70 mm chips. |
' Digital data will bé analyzed to idéntify signaturés and‘produce
printouts on scenes 1103—20503, 1066—2dh53. .We expect to use the CDU
and VP-8 image analyéer for testing signatﬁré validity and mapping (scenes
1049-20505, 1049-20515, 1066-20453, and.' 1033-21020), if the unit becémes
available. The Zoom Transfér Scope is expected to be a powerful thl
for testing signature validities, locating plant community boundaries and
mapping vegetation from digital and image.data.
Ground truth information will be collected for the upper Susitna Vélley
area.
Vv - CONCLUSIOﬁS
A great amount of détail can bé délinéated’by automatéd procéssing

techniques—--for instance, silty water is differentiated from clear lakes
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and shallow Water'from deeper'water:’.Delineation of certain vegetative
types is.possitle. wé»havé plottedinarrow;bands of birch-aspen stands.and
separated birch, spruce, and grassland types 1n scene 1049~20505.. |
B | Furthermore, the computer prlntouts prov1de an accurate means for
calculating areas of designated features; Vegetation maps produced at
'4l 250 K from 70O mm ERTS progections show major vegetatlon distribution
patterns but are very:general compared'to details found in digital data.
'The‘mork'conducted so far indicates that-the’color'additive means of
analy51s requires supplemental support by digital methods to gain spec1f1c
1nformatlon at any one location. By comparing digitally listed areas to
CAV projections, vegetative types can be extrapolated by photographic
analysis. | |
Analys1s of ERTS data strongly depends on supporting aircraft and ground
-truth data ‘It is not practical to monitor phenological changes in South—
_central Alaska.using ERTSldata; phenological cnanges occur much‘too rapidly.
Clond—free Weatner did not coincide with the satellite7orbit during the
greening period -of l973,
VI - RECOMMENDATIONS
Data collections. for vegetation:matping are needed‘in the_early spring
in Alaska when vegetation types are'radiometrically most distinct. Since |
weather uncertainties create problems in early spring, possibly a manned
platform that could be directed to collect data when conditions are best
(i.e. Skylabj could overcome the'clond:interference problem;’ Extremel&
accurate vegetation maps of Alasna could be constructed from ERTS data
collected during that.season_of the year compared to either winter or .
summer seasons When veéetation types are radiometricallyvless distinct.
We hre hopefiul that the VP8 image analyzer and CDU soon bééoméf

operational. We should also receive the Zoom Transfer Scope in the near
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future. This équipmént will significantly iﬁcréaSétOur ability’to deférminé
végetative,typés from both,autqmatéd progéééing and visual analysis méthods;
We réCOmmend obtaininé eiﬁheTﬂétéréo*dr Singlé'framevobliqué photographs
from low flying aircraft whéa acéﬁiriﬁé éround‘truth'data‘ A largé'amouht
of data'can bé C§11eétéd for an'éétéﬁSivé aréa”in.a short period of time.
~ VII - PUBLICATIONS
| Noné
VIII - REFERENCES
Noné
-IX ~ APPENDICES
| Appéndii A: Changés in Standing Ordér'Fdrms: Noné
Appendix B: ERTS Data Request Forms:
’ 7/18/73  Bulk digital 9-track computer compatible tapes
for scenes 1300-20460, 1103{20513, and 110k-
20572 ‘ |
Appendix‘C: ERTS Imagé Descriptors Forms: Compléted forms from new

' data received are attached.
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APPENDIX
ERTS IMAGE DESCR

C
IPTOR FORM

(See inztructions on Back)

NDPF USE ONLY
D

DATE ___July 31, 1973

PRINCIPAL INVESTIGATOR

GSFC

Jay D. McKendrick '

N

UN=641

iD

ORGANIZATION

University of Alaska 110-02 °

PRODUCT 1D FREQUENTLY USED DESCRIPTORS*
(INCLUDE BAND AND PRODUCT) ™7 ™ T . T 1 [y DESCRIPTORS
1267-21030 v’ WV v v~ | claciers
1283-20513 v v_ V- v~ | Glaciers
1283420520 v’ v’ Inlet
1283-20511 v’ v’ "y~ | Basin
1266-20581 vV’ v 7
1280-20335 v v Vv~ | River
1280-20342 v Vv v

| 1266-20572 v’ v’ v vo | valley
1284-20580 v Vv feninsula
1284-205Th pd v’ [ v~ | River
1300-20463 e " | Peninsula
1300-20460 - v e el Valley )
1247-20511 v v | v v~ | city )

*FOR DESCRIPTORS WHICH WiLL OCCUR FREQUENTLY, WRITE THE DESCRIPTOR TERMS IN THESE

COLUMN HEADING SPACES NOW AND USE A CHECK (<) MARIK IN THE APPROPRIATE PRODUCT

1D LINES.

MAIL TO

(FOR OTHER DESCRIPTORS, WRITE THE TERM UNDZR THE DESCRIPTORS COLUMN).

ERTS USER SERVICES
CODE 563

BLDG 23 ROOM E413
NASA GSFC
GREENBELT, MD. 20771
301-882-5408

GSFC 37-2(7/72)
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' APPENDIX D: Significant.Results:

Second .Semi~-Annual Progress Report _,,f"
University of Alaska’
" ERTS Project No. 110-02.
. July 31, 1973
PRINCIPAL INVESTIGATOR: Jay D. McKendrick

-, TITLE.OF INVESTIGATION:‘ Identlflcatlon of ‘Phenological Stages and
' Vegetatlve Types for Land Use. Class1f1catlon

: DISCIPLIﬁE{ Agrlculture/Forestry/Range Resources
SUBDISCIPLIﬁE: Range Survey and Classlflcatlon
SUMMARY‘OF SIGNIFICANT EESULTS:

A large grassland was located on the Kenal Penlnsula uhlch may . ne a-
potentlal graz1ng land “Two 13 250 K vegetatlon“maps were constructed.v
~.from ERTS scenes 1049- 20505 and 1066 20&53 using TO mm MSS chlps and black
-jand whlte prlnts for an. area of 3.5 M acres. Another area (h6h OOO acres)
was mapped using dlgltal data.. ‘The latter map is the most accurate and
Tdetalled vegetatlon map of that area produced to date. Areal extents of np?::

1dent1f1ed vegetation types Were derlved for the ares mapped from dlgltal

-
b

- fdata Early spring, (prlor to leaflng outfofuthe“declduous-trees) ls
'Q'suspected as belng the best tlme for mapplng Alaskan vegetatlon from MSS Zw

data due to the radlometrlcally dlstlnctness of the vegetatlon communltles .

3

'3 at'that tlme.»

Vegetatlve overlays produced at l 250 K compare favorably w1th vegetatlve

3

: maps complled by Lloyd A Spetzman and assembled by the JOlnt Federal-l

State Land Use Planning Comm1581on for Alaska.'



